PURPOSE:
Macrophages are well-known for their role in Wallerian degeneration following a nerve injury. Recent studies, however, have suggested additional macrophage roles such as response to hypoxia and angiogenesis propagation, both of which are necessary for nerve regeneration across an injury site. We hypothesize that similar mechanisms occur at the neuromuscular junction (NMJ), and we have previously shown that macrophages are not only recruited to the site of nerve injury, but also to the NMJ and end-target muscle after nerve injury. By utilizing Ccr2 -/-mice, which have markedly impaired recruitment of macrophages to sites of inflammation and injury, we sought to determine the importance of recruited macrophages to the NMJ on reinnervation following peripheral nerve injury.
METHODS:
We performed right sciatic nerve transections with immediate repairs on adult wildtype (C57BL/6) and Ccr2 -/-mice. At two and three weeks following nerve injury, mice from both groups were sacrificed for collection and evaluation of extensor hallucis longus (EHL) and extensor digitorum longus (EDL) muscles. Using whole mount confocal microscopy, we characterized the morphology of the NMJ and quantified reinnervation by imaging axons (NF200), Schwann cells (SCs, S100), and motor endplates (α-bungarotoxin).
RESULTS:
At homeostasis, there were no morphological differences in the appearance of the NMJs of wildtype versus Ccr2 -/-mice. At two weeks after injury, however, we observed more denervated endplates in Ccr2 -/-mice than in wildtype mice (68.1% vs. 45.4%, p=0.016) . Similarly, at three weeks after nerve injury, more denervated endplates remained in Ccr2 -/-mice as compared to agematched wildtype controls (26.2% vs. 7.3%, p=0.0043).
CONCLUSIONS:
Successful reinnervation of the NMJ following nerve injury is complex and multifaceted. Our data demonstrate that Ccr2 -/-mice, which have impaired monocytederived macrophage recruitment, have delayed reinnervation as compared to age-matched wildtype controls. These results suggest that macrophages are important for reinnervation of the NMJ following peripheral nerve injury. Further investigations to determine the functional consequences of the differences in reinnervation between the two groups are ongoing. RESULTS: Twenty-nine fellows were included. During the laboratory evaluation, female gender was associated with significantly higher SAMS scores, while graduating from a top ten undergraduate university correlated with higher clinical scores. Phi Beta Kappa (PBK) and Alpha Omega Alpha (AOA) status were associated with significantly lower laboratory SAMS scores. Training in a combined or integrated plastic surgery residency was associated with significantly higher clinical and laboratory SAMS scores. Training prior to the 80-work week restrictions trended towards higher scores but did not reach statistical significance. By the conclusion of the fellowship, there were no differences in SAMS scores based on any of the factors on the microsurgery fellowship applications.
CONCLUSION:
Combined plastic surgery training, as opposed to the independent pathway, was strongly associated with higher SAMS scores in both laboratory and clinical performance. Performance in the laboratory differed from clinical performance, and work hour restrictions had no impact on SAMS scores. The 1-year fellowship was sufficient to level any performance differences observed at the beginning of the fellowship. University of Pennsylvania, Philadelphia, PA, USA PURPOSE: Human adipose derived stem cells (ASCs) are considered to be an ideal adult stem cell for regenerative medicine applications due to their wide availability, ease of harvest, multilineage differentiation potential, trophic factor secretion, and low immunogenicity and oncogenic capacity. Unfortunately, aging negatively affects the therapeutic efficacy of ASCs. Currently, the precise molecular mechanisms governing adult stem cell aging remains poorly understood. Therefore, elucidating the mechanisms of ASC aging is critical for improving treatment outcomes for human stem-cell based therapies and aging prevention.
METHODS:
Subcutaneous abdominal tissue was obtained from healthy patients of various ages (25-74) undergoing abdominoplasty. ASCs were isolated via standard collagenase protocols. Dermal fibroblasts were isolated from human skin specimens obtained from healthy patients of various ages (25-64). Chromatin accessibility profiles were examined using ATAC-seq technology. Genomic nucleosome occupancy was mapped using NucleoATAC software. Pathway enrichment of genes display specific promoter nucleosome positioning was analyzed using Reactome Pathway Database. Small ubiquitin-like modifier (SUMO) protein expression levels at basal and after heat shock were assessed using the dot-blot assay.
RESULTS:
We initially demonstrated that ASC genomes overall contain more peaks from Tn5 fragmentation than those of fibroblasts. Furthermore, we observed that the position of nucleosomes flanking transcription start sites (TSS) is globally well maintained in aging ASCs but not in aging fibroblasts. However, subtle age-dependent changes in nucleosome positioning were detected in the promoter region of genes involved in protein sumoylation pathways in both ASCs and fibroblasts. In ASCs, the nucleosome positions in the promoter region of these genes, especially the one at the upstream of TSS (-1 nucleosome), are more consistently narrowly distributed in the older age group. In contrast, the -1 nucleosome positioning in older fibroblasts is variable. Global SUMO protein expressions under stress and non-stress conditions indicates that SUMO expression in old ASCs is more sensitive to heat shock than in young ASCs, whereas in fibroblasts, this age-dependent sensitivity is minor.
CONCLUSIONS:
Our data suggest a significant role for nucleosome positioning in sumoylation pathway regulation in response to stress during aging of adult stem cells. The distinctive difference in the chromatin structures described here between human ASCs and fibroblasts will contribute to the elucidation of mechanisms regulating gene expression during chronological aging in both stem cells and differentiated cells. The novel findings of age-dependent changes in chromatin structure and regulation of stress response in human ASCs offer significant implications for therapeutic application in regenerative medicine. 
